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tiona mel • n'hv+.ftplllDktan loopl _ _ ..tiona 

• loal oal feature_a are dl.oueaed 1n thl• 

paper. 

DlillUDUO ADC1 Cottomrood 

rivera approximately anen mile. 

ticm. 

oonrlU8J1Oe in 

County. lanau (Fig. 1). Cottaawood River orl ~. prl­

marily in the tl1n"t hill. of lIarl and Chue oountl.a while 

headwater. of the Beollho R1ver art. 0, auneee :o1"rl. 

oountle. (Fie. ~). The drainl _ f 

,tly oropland Cottomrood dralna 

larR:e area ot gras.land. It i. eatimated .at 72 per cent of 

!~1""+.v 1. a ....lend. It was o lmawn from .lIllIPl.. talCen 

Cottonwood lit 'hAPdA ,t ot 

se 

earller that 

PrimarY factor. ch atimula­

ted tbi. lnvea at1 • 

r a lWC18Q. local interest to • 8'tud.v. 

oordinl! to or, examined at of'tice of tho Clty llauager, 

,pi rmktcm. po'DUla­of eub .t:. 
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of 1.5 re pumped rlftr. 

daily for at EBerla d.ur1ng 1 and ap­

pronma:t.ly'three 11lan allon8 were n$ ot .UDII8r 

s. re ar • a't or both 

rlnrs all oolleotw re oem.­t' 
ei thunder­

rahed area ot 

ot 

1aw~rm.a. in ,itl 

July although rf'low lrU .~1.JD1'1;0<1• 

.I'Ver tr 

_ impounded ,rol 

t100di!u:. al ocmetruoti 

area ot fo• 
re .oabo and Cottonwood 

riftrs ( • 2). meuures wore in 

ocm••quently mrm,; serve a"te1p 

chango, WhiCh r1ver. af'tar 1...
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¥UDU.enoa reroorta
 M'lFi-J'n"llenkt<m ot rlTOre 

a of d chemioal 

lar rivera (Dsmo.an, 1961, Berner, 

19fj1. (1952) only extensive, 

or rlTers In UDdert 

in o etudy 0 Ill1n~ol. R1ver 
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Cottomrood. J.y 

t Tfabaunaeo, l\It1M ­

(SChoen, • 

Bstimated 10. 

I" 

EnPneer :t 

1 or 

• not 

Complotely eub:l:lerSecl 110 tha't 1t8 10o&~lon could aDly be 

eati.matod. 

The barik81 ot ~ nooano .. 
( 

(blti.ok willow), Celtis occidental1. (h~b81Ty), 

(po1een ivy), ~1nWlSP. (ash), Horwl alba (wM'tc mulborry) • 

• • U"3r.v~ .~. \~ " ..VV\A), 

- ­ (~lder) (Fer.nald, 1960J • 

I 18 1n a poOl area 

(Fig. '). During hitb water it beoame. part ot a large whirlpool 

•
 &AU...ut, ~I~ ~"'.lIII.&- .....u ...... " 4D ,",VI.I" 'IV ,,"VV\l ••\.10 IIIUUo 1
 

- -- - It. 

1 and extondinlZ about 100 yard. downstream 18 
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Fig. 4. Station I looking upstream at the site of Station II 
ab ove the da m. 

FiQ:. 5. Station II looking upstream over the pool area above 
the dam. 



10 

VBa. at the Rat10n a .te~ flow of 

r, oolored • 
Colleotlona at II wore taken tram a cement abutment 

Ipronmatelv 10 tlie ri(;bt hand I1de ot 

Itream ( • 5). • c~sed of graftl 00...re4 with 

detr1ti. in th The r1...r was quite Ilugg11h upa'tre• 
bank. kept the .tr.~ well UIIIlI.~. 

The pool was ab6u;t 90 tl de aDd had a max1711111 depth of about 

teet. 

Th 

from the pool area 

ver i. a ,t hand tr1butar,y of the 

olho (Fig. 2). From it. oridn in 1ll&r101l County. Kann.. it flow. 

131 miles bY way of 1t. channel in a 'd direotion. 

Itl watershed oo"rs an area of 1 

,000 .oree ot it subject to 

(Schone, 1961). 

deoreue. 

County (Kansas State Board of 

Chale IUP... in 

addtt10n, there t. llel11n~oJ1 

riTOr drain. about area or 1 

,e point 0 it. headwaters 1t allo drain. an 

f rtYl)8UEll ). Thi. 1. 

aren'tl)" • re... 

rpona1ble tor arane•• waters 
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Fie:. 6. Looking downstream from station I at the riffle area. 

Fig. 7. Field equipment in use at station III. 
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O~OQ rlV8~8. 

tl 

river 01t-,f manager d 

dm·fnJp a t>erlod. ot fuonurh • 

1;. 

ri 11iold.8 

-~ ~ ~~- ---­ - ( :thoa 

), 

rloan elm), _ ,Ie). 

) and PolYGOJ1UIll • (C1&J1;weed) (Fernald,1 •s-
III
 

nor::lal .trO&:1 n a1n 1mI 'the 

atree X·,&,awtKl u umrox1:c.ately 

aeveral 

lOW' 
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OOril"8d wi 

.t 

Y • 00 
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Fig. 8. Station III looking upstream at the pool area above the dam. 

Fig. 9. Station IV looking upstream at the pool area above the dam. 



t feet 

, a aeunrement of 8aspended tter, was deter 

.. mullan (ppm) 8 tes 

turbidity rod. 
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otmeasurement of ot 

,in 

ter, Snage 

___ -. __ Wotes, (195S). o 

out 

.ter eel 

rily c arbtmate b1.carbanata i 

ter d 8Dar'tment • 

t1"- e 

lim was determ1ned 'by the 

tBin 

JIll water BA.llple. 

nn_+"'" to Del" cent ot aaturati 

phenol"Ohthelein and -+......., or 

&8 outlined 1n Welch (1946). Phenol-

alK8J.J.DJ.. toand in S &J!I)lu from these r1vera. 

or DrIl8D1c 8eBtcm. was concctrated from SOC nil of 

wet.. with a &retina at a SDeed of about 20,000 

• T '~gate e fm- about 

72 bo c:>oled a d.1ccat W8JRUed. 

twas buml we1.gned 

...._+.-t to milligram liter 

(~/1iter) and ftWO-..o'" C and 1nar2anic 

on 

t 

• 



Oc. }IAnv' of 



IQuantitativa Phrlol)lanlttan 

88Il1)J.e. 
__04 ..... 

lSilqJ.Le to 

QUml't1t.8Uft p 

tcancCltr'5 
1% ·1 BU8'Danded catter .t contained. 

acnoibed. 

• 

saJ:l>le. » 

( c01%l>anent 

• 

to 6S • • 
aamned. 

t 

to obtain • 

o~ea b7 Lund (1957). 
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Jnc.wa.a 13 additlc:nal annAJOa t 

id 

PUD~e-T. (ncNaUfbt, 1920) 

• 

f he ~,..,t.,.n' of • (1932 

(1932) ...,..,.,.,..+.....
 

(193
 

hnall8. 

I1An_a coIl 

was not ccmfine:! to 'Dlankt21 aIr-BO, it 

rMenu 

_ 



• 1"8 s aeco1lP4t\Y these co1­

cl • 

...,u!.nt., lmPub11Jlhed I"snm-t.A s 

phtttJPlamkton tr 

(1958)~Cl8.J &81]8llSCOllege 

• 

TlelD8l8r 

, fIIU1"VI!n7M t 

ot Donde around Mar:lhattan 

Ihrt.mom1 ne rel.li~m 

loplankton. 



• 

in. 

, llY"'W&LU~""'" (1944) 

studying rl"fer" indj.cated there ia no sbp1e tormnla to ind1cat 

alnl l)eriodicity bY chemcal and pb;Yalcal dete.rmnatl.-. 

t quantltBtlve ~oplanktCllD stad1et1 en. s-uer 

atreUIJ and r1'9Ws are not aVB1lable 1n the literature. 

- - - -
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......A.-r of IIeVval. aiimlJ. C t 

17 II 

index of plankttm product1m. 

(1960) smmorted tlvely correlat 

Ar1II1tage ( • 

(1955) rerers ~o a.J..u:L1.n1.~Y as an 1IlCJlca~or 0 

Several. recmt stwf:1ea haTe ind1ca'tett l!n8Cific ll'lld:tin 

• M"VV. \ ..,.".... ) 

) pointect to t 

- - - at 

(19~)
 

1.£...........
 



pP~"",, (19Sl) i).DgJ.QU 

• 

IU.R••• 

pr~edure pb.YtDj)lankton 

• • 
(19~). ;r 

(19SB) discussed 

t 

repeated Procells1i:lg. I 

o concentrate t 

t.echnique uaiDg a transparent• 
CM1t.PRt.i.na rjC~iWb 

( countina 

reViwed (1959). 
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Turbidity in parts per million (ppm). 
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0 20 r '\ 
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\ 
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6/18 7/2 7/16 7/30 8/D 9/12 10/10 

Te1!Jlerature in degrees Centigrade (00 ). 

Fig. 10. Graphs showing sone physical and chemical features 
for the Neosho (N) and Cottonwood (C) rivers on each 
date of collection. 
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Hardness in parts per million (ppm) for both rivers. 

Fig. 10. (continued) • 
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• lfp1anktrm POPU1&t.3.am1 

tol­

(19~) 

(19S2)• 

• 

t 

O~8D. inBolubllit, • 

the CottDIDIood June 

3 Cot;ticmrooc1~ re­

• 
• 12)..8 

taawood indicated 

ottoIlllood. 

cording .tor.ted axr«m conditions 14"',... ... '" • 
e,~.,...t.o§_'" 

-+-- season a 

-' - • .teem-dinA' 01· ODIlEl1U 

n,,_ a .LUJD.liUlK • 

aradua1 1n,.,.._iA• 

ll( 

in 

or 7 

Ju1.v 2) 

.6 .2 

fr 

t co11ectiODS d llI'eater veekl.v 



o 

• 

) . vi. (19$9)• 

nd car­

IIJ.DugD. Welch (19$2) stated t 

PrOJ)het ( • 

...---"""'ted tin 

• &UJUJ.Q;r, r8l!tUl~S • 

a,ugpt, erad\ial inl!r"lldili 

). 

1---+,4.... 

7 

ot 

Cottomfood' shc.8d 

P:Pimh~t (15'57) repor,te-;[ 

• 

). ·trl'_"-',t wit: 

(1939) r8l.a~8CI ptw'tOPlankt'dD IlI.fiIbirs. 

detected. A 1IIDaD 01 190 P. 
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) 

...::t .-t co U\ C\J ~ '-D C""\ 
.-t .-t C\J .-t C\J (I) 

H
<I) <I) <I) <I) >. >.

r-I ~§ § § § ~ g~ :;:l :;:l •.-1 
to-;> to-;> to-;> to-;> to-;> to-;> to-;> to-;> ~ 

tm:p. 22.4 24.6 26.5 24.1 24.5 23.9 20.7 22.4
 
in DC 23.1 24.6 26.6 26.1 26.0 26.5 20.7 24.1 C
 

Turbidity 95 80 75 boSo 155 usa 3000 3000 
in ppm 1)0 122 95 205 82 185 3000 425 c 

262 262 212 132 212 120 80 104 
352 328 272 188 304 240 104 214 c 

D18so1ved ~ I 5.4 6.9 7.7 5.7 6.0 4.8 4.6 .... 
7.1 6.6 5.7 3.5 6.8 6.h 4.8 5.) c 

02 per cent I 62 82 94 67 66 56 50 
saturation 81 88 70 h2 63 79 53 62 c 

2 0.0 0.0 1.2 3.0 2.0 3.5 4.0 4.5 
in pplll 2.7 0.0 0.7 5.0 1.6 3.2 3.5 8.5 c 

2Z7 104 215 88 80 67 
92 2b8 154 252 191 US 2 

53.1 10.8 207.8 108.4 LoS.6 eoo.2 1044.2 
94.2 13.6 91.9 61.6 66.1 711.2 633.0 

.....3 18.9 10.5 57.7 92.6 117.4.~ 

.1 14.8 12.3 10.1 12.8 80.8 60.0 0 

21.7 29.0 9.0 9.7 11.9 n.6 11.3 
14.9 20.2 13.3 16.3 13.4 n.4 9.6 C 

pH I 6.2 7.9 7.9 7.5 7.6 . 7.5 7.4 7.3 
7.9 8.1 7.9 7.7 8.0 1.0 7.6 7.6 c 

22.6 41.6 10.0 12.2 27.7 21•.3 23.0 13. 
12.5 lOS 36.5 42.5 40.0 6.7 9.0 34.5 c 
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lb1 g gIlliJ..IJ.LlZ'O ) • 

0	 C""\ ~ 0@C""\ '0 r-l	 r-l r-l rn 
~ r.... . • +l . tV Q) 

b.O	 +l~ ~ ~ ::l fit () ::! 'M
> 

t-;>	 Cf) 0dl ~ ~	 ~ 

atcr teup. I 25.9 28.7 26.1 27.1 21.6 14.2 23., 
°c 26.2	 29.2 26.2 27.0 23.2 14.8 25.3 

72 77 72 62 77 120 60 
5 6S 120 52 200 3$1 c 

2 256 256 212 264 200 20 
in trDm I 282 292 304 212 356 268 264 c 

2 I 5.5 6.2 6.3 ,5.7 6.0 7.7 6.2 
in 'D'Oa I 5.6 1.2 9.4 6.2 7.6 8.0 6.5 c 

65 82 82 70 68 75 70 
67 93 120 60 67 78 77 C 

1.6 4.0 1.4 3.0 7.0 3.0 2.6 
.1 2.5 1.9 2.7 5.5 4.0 3.2 C 

276 285 239 2UL 2.4D 136 1 
,10 257 193 224 193 229 c 

34.1 48.6 16.1 41.0 66.5 ZL5.6 
1&2.3 16.2 47.3 43.0 203.3 163.1 c 

6.6 8.3 8.0 10.1 9.3 27.2 
6.9 8.1 9.1 9.9 17.0 16.9 

9.8 18.8 17.0 23.0 10.5 16. 
21.3 22.5 18.0 23.0 6aS 16.0 c 

pH I 7.8 7.9 7.9 7.8 7.9 8.0 7.8 
7.7 8.0 7.9 8.1 7.9 . 8.0 7. 

9 51 Sl 338 ill 11 65.3 
.5 77 72 89 56 13 QS.8 c 

63.1 
lOS.1 
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Beosho 

resu1ts. n a'VIn'"AerfliCottonwood 

detv. 

15 genera 

(1959) 

4 october 12. 
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~ 40	 108 \ ,~	 N /- -- , 
~ W	 / '_ 
~	 --- ­
§ 0 

6/18 7/2 7/16 7/30 8/13 .9/12 10/10 

Bacillariopqyceae 

Fig. 12.	 Graphs showing the abundance of algae in each class re­
presented in the collections for both the Neosho (N) and 
Cottonwood (C) rivers on each date of collection. 
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other Classes 

Fig. 12. (continued) • 
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(Fig. 12). Awmst 19, 33 

fromt 

OCtober 10. 

fro 

AUKwst 19.
 

popw.at1.on of 76.3 T1l11ttJ/
 

IV Yielded 39.2 

ts/ltter. 

plankton tbBn ".hftlll. 1'"AtI_vn11'"8 
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LIMNOLOGY - RIVER DATA - PHYTOPLANKTON
 
Station Date River Collector
-

Turb OJiygen CO2 Alkal. Hard pH 
ppm ppm %sat ppm Phth I N.O. 

I 
ppm 

- Seston -

Te I) °c
 inorganic orf anic total 

Air %1 mg/lH?O nw:/ll % I me:/l, I I 
Tow Genus	 cOlmt Tot. genera units %
1 Cyanophyceae
2	 --Chlorophyceae
 
3 B cillariophyceae
 

Chrys 0 hyceae
4	 --Euglenopbyceae
5 others 
6 Total u/l 
7	 ­
8 

9 

10 18 -
11 19 
12 20 -
13	 21 

2214	 ­
15 23 
16 24 

17 25 

Ge s	 Countuant. Genus Count 


